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Objective: The purpose of this study was to compare clinical outcomes of conventional laparoscopic
surgery and laparoendoscopic single-site surgery (LESS) in the surgical treatment of tubal ectopic
pregnancy.
Material and methods: A total of 156 patients were diagnosed with ectopic pregnancies by ultrasonog-
raphy and serum b-human chorionic gonadotrophin (b-hCG) levels at Pusan National University Yangsan
Hospital from January 2009 through December 2013. We excluded 28 patients who only received
medical treatment, 15 patients who underwent surgery by laparotomy for severe hypovolemic shock, and
30 patients who presented with less than 1 L of hemoperitoneum. Of the 83 patients with massive
hemoperitoneum, 38 patients had LESS performed while the remaining 45 patients underwent con-
ventional laparoscopic surgery.
Results: In this study, there were no statistically signiﬁcant differences in clinical outcomes in either
surgical method except for operative time. Operative time of LESS was signiﬁcantly shorter than con-
ventional surgery for patients with more than 500 mL of hemoperitoneum.
Conclusion: LESS is a safe and feasible surgical approach in the treatment of tubal ectopic pregnancy. At
the same time, LESS has been shown to be more effective than conventional laparoscopic surgery in
handling massive hemoperitoneum of more than 1 L, which is a common complication of ectopic
pregnancy.
Copyright © 2016, Taiwan Association of Obstetrics & Gynecology. Published by Elsevier Taiwan LLC. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).Introduction
Ectopic pregnancy is an acute complication of pregnancy in
which the embryo implants outside the uterine cavity. Currently,
medical termination of pregnancy is an evidence-based practice
and the American Society for Reproductive Medicine provides
guidelines for the indication of methotrexate in the medical
treatment of ectopic pregnancy [1,2].
Regardless of the medical treatments, approximately 18% of the
patients are admitted to emergency departments withand Gynecology, Pusan Na-
eum-eup, Yangsan 626-770,
bstetrics & Gynecology. Published bhypovolemic shock due to massive hemoperitoneum from
ruptured ectopic pregnancy [3].
Surgery for ectopic pregnancy was ﬁrst performed in 1883 by
Tait RL [4] and after witnessing drastic improvement in mortality
rate by Dubuisson et al [5], laparoscopic salpingectomy has been
favored as the treatment of choice for tubal ectopic pregnancies.
Laparoscopic instruments and surgical techniques have improved
since then to enable experienced surgeons to substitute open sur-
gery with laparoscopic surgery in various gynecologic surgeries
including ectopic pregnancy [6e10]. Ghezzi et al [11] treated a total
of 10 ectopic pregnancies with a single-port technique in 2005.
While traditionally two ancillary trocars were needed for laparo-
scopic salpingectomy, they showed a one-trocar technique as a
feasible and safe approach for ectopic pregnancy [11]. And many
other studies have been carried out to prove the safety andy Elsevier Taiwan LLC. This is an open access article under the CC BY-NC-ND license
Figure 1. Octoport (Dalimsurgnet, Seoul, Korea) system with operator and ﬁrst
assistant; note the multi-channeled single-port site system.
Figure 2. Intraoperative view of transumbilical single port laparoscopic salpingec-
tomy. (A) Right tubal pregnancy and hemoperitoneum, Arrow indicates rupture of
right tubal pregnancy. (B) The left salpinx was surgically resected and the hematoma
was evacuated.
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ectopic pregnancy [12e15].
Laparoendoscopic single-site surgery (LESS) has a range of
beneﬁts for surgical management in ectopic pregnancy for causing
less pain, facilitating early recovery and leaving fewer scars, in
other words, better cosmetic effect [7,14]. However, this procedure
is more technically demanding than conventional surgery and
hence results in prolonged operative time. Surgeons may also
experience difﬁculty when trying to control intraoperative
bleeding by suture techniques. Though its feasibility and safety
have been discussed vigorously and have been proven to be a
reasonable option for conventional laparoscopy, there are still not
enough comparative studies.
We analyzed cases of ectopic pregnancy diagnosed in our uni-
versity teaching hospital and hereby report a comparison of clinical
outcomes between LESS and conventional laparoscopic surgery in
the surgical treatment of tubal ectopic pregnancy. We especially
focused on the efﬁcaciousness of LESS in handling massive hemo-
peritoneum of more than 1 L that is caused by ruptured ectopic
pregnancy.
Materials and methods
Patients
The study was approved by the institutional review board at the
Pusan National University Yangsan Hospital (Yangsan, Korea). From
January 2009 to December 2013; we treated 156 patients diagnosed
with ectopic pregnancy. Of the total patients, 28 patients were
excluded from this study since they were indicated for medical
termination of pregnancy using methotrexate. We also excluded 15
patients who underwent surgery by laparotomy for severe hypo-
volemic shock and 30 patients who presented with less than 1 L of
hemoperitoneum. Since this study was designed as a comparison
model, we set a criterion for 1 L of hemoperitoneum based upon
our experience, to compare hematoma evacuation capacity of each
approach by counting operative time. Of the 83 patients with
massive hemoperitoneum, 38 patients had LESS performed while
the remaining 45 patients underwent conventional laparoscopic
surgery. Difference of adhesion condition between two groups was
not clinically signiﬁcant. At enrollment, a thorough medical history
was obtained from every patient and physical examination was
performed including pelvic examination and ultrasonography was
also checked. Diagnosis of ectopic pregnancy was made through a
combination of clinical examination, the ﬁndings of ultrasonogra-
phy and serum b-human chorionic gonadotrophin (b-hCG) level.
Surgical specimen conﬁrmed the diagnosis of tubal ectopic preg-
nancy. All surgery was performed by a single experienced gyne-
cologic surgeon.
Operative technique
LESS
Under general anesthesia and with endotracheal intubation, the
patient was placed in the dorsal lithotomy position with both arms
fastened at the arm-board. A foley catheter was inserted and a
uterine manipulator was installed in the uterus. A 2e2.5 cm single
vertical incision was made on the umbilicus. The abdominal wall
was elevated sufﬁciently using a retractor to avoid traumatic intra-
abdominal injuries at the time of incision.
Octoport, a multichannel access device from Dalimsurgnet
(Seoul, Korea), was ﬁtted into the umbilical incision and CO2 was
instilled to maintain intra-abdominal pressure at 10e12 mmHg.
The operator stood at the left side of the patient facing the ﬁrst
assistant who handled the scope (Figure 1). The second assistantwas positioned between the patient's two legs andmanipulated the
uterine elevator. A 30-degree laparoscope was used for visualiza-
tion in order to minimize interference between instruments; in
conventional laparoscopic surgery a 0 degree laparoscope was
applied. As for laparoscopic instruments, conventional rigid
straight instruments were used.
Ligasure (Coviden, Medtronic, Massachusetts, USA) facilitated
easier cutting of the fallopian tube (Figure 2). The tube contacting
the gestational sac was extracted together with the intra-
abdominal hematoma using an Endo bag (Coviden, Medtronic,
Massachusetts, USA) through the open Octoport (Dalimsurgnet,
Seoul, Korea) cap. After displacement of the Octoport, the fasciawas
sutured with 1-0 Vicryl (Ethicon Inc., Johnson & Johnson, New
Jersey, USA) and the subcutaneous tissue was approximated with
3-0 Vicryl sutures, followed by skin closure Histoacryl (Tissueseal,
B. Braun, Melsungen, Germany) glue or Steri-strips (3M, Minnesota,
USA).
Figure 3. (A) Laparoendoscopic single-site surgery (LESS) postoperative scar, 4 weeks
after surgery. (B) Conventional laparoscopy postoperative scar; 4 weeks after surgery.
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The position of patients and pre-operative routines were
similar to those of LESS. A 1-cm vertical incision was made on the
umbilicus and a 10 mm trocar was placed under direct visualiza-
tion. A CO2 tube was connected to the trocar to maintain the
pressure at 12 mmHg and a rigid 10 mm laparoscope was engaged
through the trocar to visualize the abdominal cavity. Two 5-mm
trocars were placed into right and left lower quadrants,
respectively.
The fallopian tube near the gestational sac was cut using a
Ligasure (Coviden). The specimen and hematomawere placed in an
Endo bag prior to being extracted through the 10 mm umbilical
trocar opening site. The periumbilical fascia was closed with 1-
0 Vicryl sutures. The subcutaneous tissue was approximated with
3-0 Vicryl sutures, followed by skin closure using Histoacryl glue or
Steri-strips.
Measurement of hemoperitoneum
Salpingectomy was delayed in all cases because of profuse
bleeding and hematoma. The bleeding was ﬁrst aspirated and
collected by suction irrigator, and hematoma was evacuated using
an Endo bag. Immediate irrigation was avoided in order to acquire
an accurate measurement of hemoperitoneum.
Statistical analysis
The data analysis was performed using SPSS version 12.0. (SPSS
Inc. Chicago, IL, USA). We examined the data by Student b t test or
Mann-Whitney U for continuous data and by Chi-square analyses
or Fischer's b exact test for categorical data. Statistical signiﬁcance
was accepted when the p value was below 0.05.
Results
Besides recording data for clinical outcomes, we collected other
general characteristic of patients including age, body mass index
(BMI), parity, previous operation history, estimated blood loss,
presence of hemoperitoneum, transfusion, and postoperative he-
moglobin level. Operative timewas determined as the time interval
between skin incision and skin closure in this study. Figures 3A and
3B show the wound at 4 weeks postsurgery.
All 83 patients were successfully treated by laparoscopic surgery
without conversion to laparotomy. In addition, all LESS was
completed without additional insertion of ancillary trocar during
operation.
Table 1 compares various patients' parameters between the two
groups: LESS and conventional laparoscopy. The mean ages of the
patients were 30 ± 2.01 years and 29.14 ± 1.49 years, respectively.
The mean BMIs were 22.69 ± 2.74 kg/m2 and 22.55 ± 2.35 kg/m2
respectively. There was no signiﬁcant difference between the two
groups concerning previous abdominal surgery, parity and mean
gestational age.
Clinical outcomes were summarized as shown in Table 2. The
total amount of hemoperitoneumwas the same in both groups, but
there was a signiﬁcant difference in operative time with an average
of 40.88 ± 12.95 minutes for LESS and 74.38 ± 14.42 minutes for
conventional laparoscopy (p ¼ 0.034). The time spent on sal-
pingectomy showed no difference for both groups, but a reduced
total operative time was observed using LESS, because LESS was
able to shorten the time to evacuate hematoma. Both groups used
the same method of using an Endo bag to remove hematoma. The
frequency of implementing blood transfusion or the amount of
transfusion was similar in the two groups.There was no statistical signiﬁcance in mean length of post-
operative hospital stay (4.13 ± 0.40 d and 4.18 ± 0.39 d). Both
groups had no signiﬁcant perioperative and postoperative
complications.Discussion
The incidence rate of ectopic pregnancy is constantly
increasing and it might be a result of frequent application of
assisted reproductive technique, tubal ligation and reconstruction,
intrauterine devices, and previous pelvic surgery [16,17]. Though
the mortality rate is falling with advances of proper treatment
options, ectopic pregnancy is still accountable for 2% of all ﬁrst-
trimester and 6% of all pregnancy-related maternal deaths [18].
Ectopic pregnancy with ruptured gestational sac and large
hemoperitoneum is indicated for surgical intervention. Laparo-
scopic salpingectomy is currently accepted as the surgical treat-
ment of choice in ectopic pregnancy.
As laparoscopic surgery techniques evolve toward minimally
invasive surgery, most studies concluded that single-port sur-
gery is a possible alternative to conventional laparoscopy. Ac-
cording to Eom et al [19], postoperative pain measured by pain
scale was lower in the LESS group within the ﬁrst 2 hours but
was similar between the two groups after 2 hours. Many
studies report that LESS has notably improved cosmetic effect
over conventional laparoscopic surgery [20]. Furthermore, in
view of minimally invasive surgery, a decrease of either the
size or the number of incisions is reported to be related to
Table 1
Characteristics of patients.
Characteristics LESS (n ¼ 38) Conventional laparoscopy (n ¼ 45) pa
Age (y) 30 ± 2.01b 29.14 ± 1.49 0.401
BMI 22.69 ± 0.87 22.55 ± 0.69 0.795
Parity 0.62 ± 0.24 0.52 ± 0.20 0.495
Mean gestational age, wk (range) 7 (6e8) 8 (6e9) 0.373
Patients with previous abdominal surgery, n (%) 6 (15%) 7 (14.5%) 0.237
BMI ¼ body mass index; LESS ¼ laparoendoscopic single-site surgery.
a Mann-Whitney U test or c2 test for frequency data.
b Data are mean ± 95% conﬁdence interval.
Table 2
Clinical outcomes in massive hemoperitoneum.
LESS (n ¼ 38) Conventional laparoscopy (n ¼ 45) pa
Operative time (min) 40.88 ± 12.95 74.38 ± 14.42 0.034
Amount of hemoperitoneum (L) 2.8 ± 1.2 2.6 ± 1.3 0.382
Mean decrease in serum hemoglobin (g/dL) 1.2 ± 0.5 1.3 ± 0.5 0.254
Patient requiring blood transfusion (n) 27/38 (71.1) 31/45 (68.9) 0.542
Amount of blood transfusion (units)b 2.7 ± 0.3 2.6 ± 0.4 0.357
Complications (n) 0 0
Length of hospital stay (d) 4.13 ± 0.40 4.18 ± 0.39 0.466
Less ¼ laparoendoscopic single-site surgery.
a Mann-Whitney U test or c2 test for frequency data.
b One unit ¼ 400 mL of packed red blood cells.
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cosmetic satisfaction [21e23].
Our study was speciﬁcally designed to compare both tech-
niques in treating ectopic pregnancy patients with massive
hemoperitoneum. The reduced operative time, speciﬁcally the
reduced hematoma evacuation time, was observed in the LESS
group even though the same Endo bag was used. This result in
cases with large hemoperitoneum could be accounted for by the
umbilical incision of LESS being approximately 25 mm, much
longer than the 10 mm of conventional laparoscopy. A wider
incision allows better visualization and manipulation, allowing
surgeons to save time in this process by about 20 minutes, as
shown in our study. Besides the operative time difference, no
other beneﬁcial effect was observed. Much of the operative time is
used up during the suturing process in LESS. However, the time
spent for the salpingectomy technique using Ligasure is the same
as conventional laparoscopic surgery.
Technical difﬁculties are still remaining in LESS compared with
conventional laparoscopic surgery. In order to overcome these
difﬁculties, we applied a specially designed multi-port system
(Octoport) and a 30 degree 5 mm laparoscope. With this system,
special ﬂexible instruments were not necessary for the sal-
pingectomy procedure. Among the many multi-port systems,
Octoport proved to have the most valuable advantage for reducing
operative time by helping to expedite the hematoma evacuation
process.
In conclusion, our study demonstrates LESS is a safe and feasible
alternative of conventional laparoscopy in the surgical approach of
gynecologic extirpation including ectopic pregnancy. Especially in
massive hemoperitoneum, compared to conventional laparoscopic
surgery, LESS allowed better accessibility and capability for removal
of hemoperitoneum, consequently reducing the total operative
time. With further studies and discoveries of its beneﬁcial effects,
we expect LESS to be recognized not only as a safe and feasible
option for treatment of ectopic pregnancy but also as a better
approach for handling the complication of massive
hemoperitoneum.Conﬂicts of interest
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